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TITLE 

PEPTIDB-BASED PASSIVE IMMUNIZATION THERAPY FOR TREATMENT OF 
ATHEROSCLEROSIS 

5 

DESCRIPTION 

Technical field 

The present invention restates to new recombinant human antibodies raised against 
peptides being derivative of apolipoprotein B, in particular antibodies to be used for 
10 immunization therapy for treatment of atherosclerosis, method for their preparation, and 
method for passive immunization using said antibodies. 

In particular the Invention includes: 

is The use of any isolated recombinant antibody raised against an oxidized form of the 

peptides listed in table 3 , in particular MDA-modified peptides, preferably together with a 
suitable carrier and adjuvant as an immunotherapy or M anti-atherosclerosis ^vaccine" for 
prevention and treatment of ischemic cardiovascular disease. 

20 Background of the Invention 

The protective effects or humoral immunity are known to be mediated by a family of 
structurally related glycoproteins called antibodies. Antibodies initiate their biological 
activity by binding to antigens. Antibody binding to antigens is generally specific for one 
antigen and the binding is usually of high affinity. Antibodies are produced by B- 

2 5 lymphocytes. Blood contains many different antibodies, each derived from a clone of fl- 

eet Is and each having a distinct structure and specificity for antigen. Antibodies are 
present on the surface < f B- lymphocytes, in the plasma, in interstitial fluid of the tissues 
and in secretory fluids such as saliva and mucous on mucosal surfaces. 

30 All antibodies are similar in their overall structure, accounting for certain similarities in 
physico-chemical features such as charge and solubility. All antibodies have a common 
core structure of two identical light chains, each about 24 kilodaltons, and two identical 
heavy chains of about 5 5-70 kilodaltons each. One light chain is attached to each heavy 
chain, and the two heav y chains are attached to each other. Both the tight and heavy 

3 5 chains contain a series of repeating homologous units, each of about 110 amino acid 

residues in length which fold independently in a common globular motif, called an 
immunoglobulin (Ig) domain. The region of an antibody formed by the association of the 
two heavy chains is hydrophobic. Antibodies, and especially monoclonal antibodies, are 
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known to cleave at the : ite where the light chain attaches to the heavy chain when they 
are subjected to adversu physical or chemical conditions. Because antibodies contain 
numerous cysteine residues, they have many cysteine-cysteine disulfide bonds. All Ig 
domains contain two layers of beta-pleated sheets with three or four strands of anti- 
5 parallel polypeptide cha ns. 



Despite their overall similarity, antibody molecules can be divided into a small number of 
distinct classes and subclasses based on physicochemical characteristics such as size, 
charge and solubility, ar d on their behavior in binding to antigens. In humans, the 

10 classes of antibody molecules are: IgA, IgD, IgE, IgG and IgM. Members of each class 
are said to be of the same isotype. IgA and IgG isotypes are further subdivided into 
subtypes called IgAl, IgA2 and IgGl, IgG2, IgG3 and IgG4. The heavy chains of all 
antibodies in an isotype share extensive regions of amino acid sequence identity, but 
differ from antibodies belonging to other isotypes or subtypes. Heavy chains are 

15 designated by the letter * of the Greek alphabet corresponding to the overall isotype of 
the antibody, e.g., IgA contains .alpha., IgD contains .delta., IgE contains .epsllon., IgG 
contains .gamma., and fgM contains .mu. heavy chains. IgG, IgE and IgD circulate as 
monomers, whereas sec reted forms of IgA and IgM are darners or pentamers, 
respectively, stabilized t y the 3 chain. Some IgA molecules exist as monomers or 

20 trimers. 

There are between 10 s < nd 10 10 structurally different antibody molecules in every 
individual, each with a t nique amino acid sequence in their antigen combining sites. 
Sequence diversity in antibodies is predominantly found in three short stretches within 
25 the amino terminal domains of the heavy and light chains called variable (V) regions, to 
distinguish them from tl e more conserved constant (C) regions. 

Atherosclerosis is a chrc nic disease that causes a thickening of the innermost layer (the 
intima) of large and medium-sized arteries. It decreases blood flow and may cause 
3 0 ischemia and tissue des ruction in organs supplied by the affected vessel. 

Atherosclerosis is the major cause of cardiovascular disease Including myocardial 
infarction, stroke and peripheral artery disease. It is the major cause of death in the 
western world and is pn dieted to become the leading cause of death in the entire world 
within two decades. 

35 

The disease is initiated by accumulation of lipoproteins, primarily low-density lipoprotein 
(LDL), in the extracellular matrix of the vessel. These LDL particles aggregate and 
undergo oxidative modi! i cation. Oxidized LDL is toxic and cause vascular injury. 
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Atherosclerosis represents in many respects a response to this injury including 
inflammation and fibrosis. 

In 1989 Palinski and coworkers Identified circulating autoantibodies against oxidized LDL In 
5 humans. This observation suggested that atherosclerosis may be an autoimmune disease 
caused by Immune reactions against oxidized lipoproteins. At this time several laboratories 
began searching for associations between antibody titers against oxidized LDL and 
cardiovascular disease. However, the picture that emerged from these studies was far from 
dear. Antibodies existed jgalnst a large number of different epitopes in oxidized LDL, but the 
10 structure of these epitopes was unknown. The term "oxidized LDL antibodies" thus referred to 
an unknown mixture of different antibodies rather than to one specific antibody. T cell* 
Independent igM antibodigs were more frequent than T-cell dependent IgG antibodies. 

Antibodies against oxidized LDL were present in both patients with cardiovascular disease 
15 and in healthy controls. Although some early studies reported associations between oxidized 
LDL antibody titers and cardiovascular disease, others were unable to find such associations. 
A major weakness of the?;e studies was that the EUSa tests used to determine antibody 
titers used oxidized LDL particles as ligand. LDL composition is different in different 
individuals, the degree of oxidative modification is difficult both to control and assess and 
20 levels of antibodies again st the different epitopes in the oxidized LDL particles can not be 
determined. To some extent, due to the technical problems it has been difficult to evaluate 
the role of antibody respo nses against oxidized LDL using the techniques available so far, 
but, however, it is not possible to create well defined and reproducable components of a 
vaccine if one should use intact oxidized LDL particles. 

25 

Another way to Investigate the possibility that autoimmune reactions against oxidized LDL in 
the vascular wall play a k ay role in the development of atherosclerosis is to immunize 
animals against its own c<idized LDL. The idea behind this approach Is that if autoimmune 
reactions against oxidizer LDL are reinforced using classical immunization techniques this 
30 would result in increased vascular inflammation and progressive of atherosclerosis. To test 
this hypothesis rabbits w ;re immunized with homologous oxidized LDL and then induced 
atherosclerosis by feeding the animals a high-cholesterol diet for 3 months. 

However, in contrast to V \e original hypothesis immunization with oxidized LDL had a 
35 protective effect reducinc atherosclerosis with about 50%. Similar results were also obtained 
In a subsequent study in which the high -cholesterol diet was combined with vascular balloon- 
injury to produce a more aggressive plaque development. In parallel with our studies several 
other laboratories report* d similar observations. Taken together the available data clearly 
demonstrates that there ixist immune reactions that protect against the development of 
40 atherosclerosis and that t hese involves autoimmunity against oxidized LDL. 
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These observations also * uggest the possibility of developing an immune therapy or "vaccine" 
for treatment of atherosclerosis-based cardiovascular disease In man. One approach to do 
this would be to Immunize an individual with his own LDL after it has been oxidized by 
5 exposure to for example :opper. However, this approach is complicated by the fact that it is 
not known which structure in oxidized LDL that is responsible for inducing the protective 
immunity and If oxidized i-OL also may contain epitopes that may give rise to adverse 
immune reactions. 

10 The identification of epitc oes in oxidized LDL is important for several aspects: 

First, one or several of th-»se epitopes are likely to be responsible for activating the anti- 
atherogenic Immune response observed in animals immunized with oxidized LDL. Peptides 
containing these epitopes may therefore represent a possibility for development of an 
15 immune therapy or "atherosclerosis vaccine" in man- Further, they can be used for 
therapeutic treatment of stheroschlerosis developed In man. 

Secondly, peptides conta ning the identified epitopes can be used to develop ELISAs able to 
detect antibodies against specific structure in oxidized LDL. Such ELISAs would be more 
20 precise and reliable than ones presently available using oxidized LDL particles as antigen. It 
would also allow the analyses of immune responses against different epitopes in oxidized LDL 
associated with cardiovascular disease. 

US patent 5,972,890 releces to a use of peptides for diagnosing atherosclerosis. The 
25 technique presented in s*id us patent is as a principle a form of radlophyslcal diagnosis. A 

peptide sequence is radic actively labelled and is injected into the bloodstream. If this peptide 
sequence should be identical with sequences present in apolipoprotein B it will bind to the 
tissue where there are re«:eptors present for apolipoprotein B. In vessels this is above all 
atherosclerotic plaque. The concentration of radioactivity in the wall of the vessel can then be 
30 determined e.g., by means of a gamma camera. The technique is thus a radiophyslcal 

diagnostic method based on that radioactively labelled peptide sequences will bound to their 
normal tissue receptors p resent in atherosclerotic plaque and are detected using an external 
radioactivity analysis. It ■ ; a direct analysis method to identify atherosclerotic plaque. It 
requires that the patient be given radioactive compounds. 

35 

Published studies (Pallnskl et al., 1995, and George et al., 1998) have shown that 
immunisation against oxidised LDL reduces the development of atherosclerosis. This would 
Indicate that immuno reactions against oxidised LDL in general have a protecting effect. The 
results given herein have, however, surprisingly shown that this is not always the case. E.g., 
40 immunisation using a mixture of peptides #10, 45 f 154, 199, and 240 gave rise to an 
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increase of the developm ent of atherosclerosis. Immunisation using other peptide sequences, 
e.g./ peptide sequences * 1, and 30 to 34 lacks total effect on the development of 
atherosclerosis. The results are surprising because they provide basis for the fact that 
immuno reactions against oxidised LDL, can protect against the development, contribute to 
5 the development of atherosclerosis, and be without any effect at all depending on which 
structures in oxidised LDL they are directed to. These findings make it possible to develop 
immunisation methods, which isolate the activation of protecting immuno reactions. Further, 
they show that immunisation using intact oxidised LDL could have a detrimental effect if the 
particles used contain a h igh level of structures that give rise to atherogenic immuno 
10 reactions. 

The technique of the pres snt invention is based on quite different principles and methods. In 
accordance with claim 1 tie invention relates to antibodies raised against oxidized fragments 
of apolipoprotein 8, whlcl antibodies are used for immunisation against cardiovascular 
15 disease. 

As an alternative to active immunisation, using the identified peptides described above, 
passive immunisation with pre-made antibodies directed to the same peptides is an 
attractive possibility. Such antibodies may be given desired properties concerning e.g. 
20 specificity and erossreac tivity, isotype, affinity and plasma halflife. The possibility to 
develop antibodies with predetermined properties became apparent already with the 
advent of the monoclonal antibody technology (Milstein and K6hler, 1975 Nature, 
256:495-7). This technology used murine hybridoma cells producing large amounts of 
identical, but murine, ar tibodles. In fact, a large number of preclinical, and also clinical 
2 5 trials were started using murine monoclonal antibodies for treatment of e.g. cancers. 
However, due to the far: that the antibodies were of non-human origin the immune 
system of the patients recognised them as foreign and developed antibodies to them. As 
a consequence the efficacy and plasma half-lives of the murine antibodies were 
decreased, and often sit e effects from allergic reactions, caused by the foreign antibody, 
30 prevented successful treatment. 

To solve these problems several approaches to reduce the murine component of the 
specific and potentially therapeutic antibody were taken. The first approach comprised 
technology to make so c ailed chimearic antibodies where the murine variable domains of 
35 the antibody were transferred to human constant regions resulting in an antibody that 
was mainly human (Neuberger et al. 1985, Nature 314:268-70). A further refinement of 
this approach was to develop humanised antibodies where the regions of the murine 
antibody that contacted the antigen, the so called Complementarity Determining Regions 
(CDRs) were transferrer! to a human antibody framework. Such antibodies are almost 
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completely human and seldom cause any harmful antibody responses when 
administered to patients. Several chimearic or humanised antibodies have been 
registered as therapeuti:: drugs and are now widely used within various indications 
(Borrebaeck and Carlsscn, 2001, Curr, Opin. Pharmacol. 1:404-408). 

s 

Today also completely h jman antibodies may be produced using recombinant 
technologies. Typically liitrge libraries comprising billions of different antibodies are used. 
In contrast to the previous technologies employing chimearisation or humanisation of 
e.g. murine antibodies tliis technology does not rely on immunisation of animals to 

10 generate the specific antibody. In stead the recombinant libraries comprise a huge 

number of pre- made anybody variants why it is likely that the library will have at least 
one antibody specific for any antigen. Thus, using such libraries the problem becomes 
the one to find the specific binder already existing in the library, and not to generate it 
through immunisations. In order to find the good binder in a library in an efficient 

is manner, various system s where phenotype i.e. the antibody or antibody fragment is 
linked to its genotype i.« . the encoding gene have been devised. The most commonly 
used such system is the so called phage display system where antibody fragments are 
expressed, displayed, a< fusions with phage coat proteins on the surface of filamentous 
phage particles, while simultaneously carrying the genetic information encoding the 

20 displayed molecule (Mcfafferty et al., 1990, Nature 348:552-554). Phage displaying 
antibody fragments specific for a particular antigen may be selected through binding to 
the antigen in question. Isolated phage may then be amplified and the gene encoding 
the selected antibody variable domains may optionally be transferred to other antibody 
formats as e.g. full length immunoglobulin and expressed in high amounts using 

2 5 appropriate vectors and host cells well known in the art. 

. The format of displayed antibody specificities on phage particles may differ. The most 

« m 

commonly used formats are Fab (Griffiths et al., 1994. EMBO 1. 13:3245-3260) and 
single chain (scFv) (Hoogenboom et al., 1992, J Mol Biol. 227:381-388) both comprising 
30 the variable antigen binding domains of antibodies. The single chain format is composed 
of a variable heavy domain (VH) linked to a variable light domain (VL) via a flexible 
; . . linker (US 4,946,778). Before use as analytical reagents, or therapeutic agents, the 

: - displayed antibody specificity is transferred to a soluble format e.g. Fab or scFv and 

analysed as such. In latar steps the antibody fragment identified to have deslreable 
35 characteristics may be transferred into yet other formats such as full length antibodies. 



Recently a novel technology for generation of variability in antibody libraries was 
presented (W098/3284.;., Soderiind et al., 2000, Nature BioTechnol. 18:852-856). 
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Antibody fragments den zed from this library ail have the same framework regions and 
only differ in their CDRs Since the framework regions are of germllne sequence the 
immunogenicity of antibodies derived from the library, or similar librales produced using 
the same technology, ar e expected to be particularly low (Soderlind et aL, 2000, Nature 
5 BioTechnol. 18:852-856 >. This property Is expected to be of great value for therapeutic 
antibodies reducing the risk for the patient to form antibodies to the administered 
antibody thereby reducing risks for allergic reactions, the occurrence of blocking 
antibodies, and allowing a long plasma half-iife of the antibody. Several antibodies 
derived from recombinant libraries have now reached into the clinic and are expected to 
10 provide therapeutic drucs in the near future. 

Thus, when met with th* challenge to develop therapeutic antibodies to be used in 
humans the art teaches away from the eariier hybridoma technology and towards use of 
modern recombinant lib ary technology (Soderlind et ah, 2001, Comb. Chem. & High 

15 Throughput Screen. 4:4U9-416). It was realised chat the peptides identified 

(PCT/SE02/00679), and being a integral part of this invention, could be used as antigens 
for generation of fully human antibodies with predetermined properties. In contrast to 
earlier art (US 6,22S,07i)) the antigenic structures i.e. the peptides used In the present 
invention were identified as being particularly relevant as target sequences for 

20 therapeutic antibodies (: l CT/SE02/00679). Also, in the present invention the antibodies 
are derived from antibody libraries omitting the need for Immunisation of lipoprotein 
deficient mice to raise murine antibodies (US 6,225,070). Moreover, the resulting 
antibodies are fully hum an and are not expected to generate any undesired 
immunological reaction vhen administered into patients. 

25 

The peptides used, and previously Identified (PCT/SE02/00679) are the following: 
Table l 

A. High IgG, MDA-difference 

P 11. FLD7VYG NC STH FTVKTRKG 

30 P25. PQCS7WILQWLKRVHANPLL 
P 74. VISIPRLQAf ARSEILAHWS 

B. High IgM, no MDA-dlfference 

P 40. KLVKEALK&5QLP7VMDFRK 

35 P 68. LKFVTQAEG AKQTEATMTFK 

P 94. DGSLRHKFL 3SNIKFSHVEK 

P 99. KGTrGLSCQRDPNTGRLNGE 

p 100. RUMGESIMLR FNSSYLQGTNQ 

P 102. SLTST5DLQSGIIKNTASLK 
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P 103. TASLKYENV ELTLKSDTNGK 

P 105. DMTFSKQNAURSEYQADYE 
P 177. MKVKIIRTIDQMQNSELQWP 



5 C. High IgG, no MDA di fference 

P 143- I ALDDAKIN l r N EKLSQLQTY 

P 210. KTTKQSFDl SVKAQYKKNKH 



10 D. NHS/ AMP, IgG-ak > 2, MDA-dlfference 

PI. EEEMLENVS UVCPKDATRFK 

P 129. GST5HHLVS RKSISAAIEHK 

P 148. IENIDFNKStSSSTASWIQNV 
P 162. IREvTQRLNSEIQALELPQK 
15 P 2S2. EVDVLTKYS.3PEDSUPFFE 

E. NHS/AHP, XflM-ak > 2, MDA-difference 



20 



25 



P 301. 


HTFUYITELi XKLQSTTVM 


P 30. 


LLDIANYLMII-QIQDDCTGDE 


P 31. 


CTGDEDYTYK1KRVIGNM6Q 


P 32. 


GNMGQTME 3LTPELKSSILK 


P 33. 


SSILKCVQS TKPSLMIQKAA 


P 34. 


IQKAAIQAU IKMEPKDKDQE 


P 100. 


RLNGESNLP FNSSYLQGTNQ 


P 107. 


SLNSHGLELNADILGTDKIN 


P 149. 


WIQNVDTKYQIPJQIQEKLQ 


P 169. 


TYISDWWTIAAKNLTDFAEQ 


P 236. 


EATLQRIYSI. WEHSTKNHLQ 



30 F. NHS/AHP, IgG-ak < 9.5,no MDA-difference 

P 10. ALLVPPETEt AKQVLFLDTV 

p 45. lEIGLEGKGf EPTLEALFGK 

p 111. SGASMKLTTNGRFREHNAKF 
P 154. NLIGDFEVAe.KINAFRAKVH 
35 P 199. GHSVLTAKGMALFGEGKAEF 
P 222. FKSSVITLN1 NAELFNQSDI 

P 240. FPOUGQEVA JM ANTKNQKI R 

or an active site of one cr more of these peptides. 



40 



In Table 1 above, the foi lowing is due: 
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(A) Fragments that produce high levels of IgG antibodies to MDA-modified peptides (n=3), 

(B) Fragments that prodtce high levels of IgM antibodies, but no difference between native and 
MDA-modified peptides 0 =9), 

(C) Fragments that prodt ce high levels of IgG antibodies, but no difference between native and 
5 MDA-modified peptides (i =2), 

(D) Fragments that produce high levels of IgG antibodies to MDA-modified peptides and at least 
twice as much antibodies in the NHP-pool as compared to the AHP-pool (n=5), 

(E) Fragments that produce high levels of IgM antibodies to MDA-modified peptides and at least 
twice as much antibodies in the NHP-pool as compared to the AHP-pool (n=n), and 

io (F) Fragments that produce high levels of IgG antibodies, but no difference between intact and 
MDA-modified peptides b it at least twice as much antibodies In the AHP-pool as compared to 
the NHP-pool (n=7). 



Summary off the Invention 

15 The present invention relates to the use of at least one recombinant human antibody or 
an antibody fragment thareof directed towards at least one oxidized fragment of 
apolipoprotein B In the manufacture of a pharmaceutical composition for therapeutical or 
prophy tactical treatment; of atherosclerosis by means of passive Immunization. 

20 Further the invention relates to the recombinant preparation of such antibodies, as well 
as the invention relates i» method for passive immunization using such antibodies raised 
using an oxidized apolip iprotein B fragement, as antigen, in particular a fragemnt as 
identified above. 

25 The present invention ut ilises a recombinant antibody fragment library to generate 

specific human antibody fragments against oxidized, in particular MDA modified peptides 
derived from Apo B100. Identified antibody fragments with desired characteristics may 
then rebuilt into full lencith human Immunoglobulin to be used for therapeutic purposes. 

30 Detailed description o f the invention 

Below will follow a detail ad description of the invention exemplified by, but not limited 
to, human antibodies derived from a recombinant antibody fragment library and directed 
towards two MDA modified peptides from ApoB 100. 



35 



Example 1. 

«u>i»rt.on of erFv against MQA modified peptides I5IGI EGKGF EPTi f A . UFGK ( P4§, TaPlB 
1 ^ *nrt KTTKq SFDLS Vk ADY KKNKH ( P21Q. Table 11 
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The target antigens wer* chemically modified to carry Malone-di-aldehyde (MDA) groups 
on lysines and histidines. The modified peptides were denoted IEI (P45) and KTT (P210). 

Selections were perform 3d using Biolnvenf s n-CoOeR w sc/V library for which the 
5 principle of construction and production have been described in Soderlind et al. 2000, 
Nature BioTechnology. 18, 852-856. The library contains approximately 2 x 10 10 
independent clones and a 2000 fold excess of clones were used as input for each 
selection. Selections were performed in three rounds. In selection round 1, 
Immunotubes (NUNC nvixlsorb 444202) were coated with 1.2 ml of 20 pg/ml MDA- 
10 modified target peptides in PBS (137 mM NaCI, 2.7 mM KCl, 4.3 mM Na 2 HP0 4 , 1.4 mM 
KH 2 P0 4 ) with end over <nd agitation at +4°Cover night. The tubes were then blocked 
with TPBSBS% (5 % BS:\, 0.05% Tween 20, 0.02 % sodium Azide in PBS) for 30 
minutes and washed twice with TPBSB3% (3 % BSA, 0.05% Tween 20, 0.02 % sodium 
Azide in PBS) before us* . Each target tube was then incubated with approximately 2 x 
is 10" CPU phages from tfc e n-CodeR™ library in 1.8 ml TPBSB3% for 2 h at room 

temperature, using end aver end agitation. The tubes were then washed with 15 x 3 ml 
TPBSB3% and 2 x 1 ml PBS before the bound phages were eluted with 1 ml/tube of 2 
mg/ml trypsin (Roche, 139819) for 30 minutes at room temperature. This procedure 
takes advantage of a sp<i»cific trypsin site in the scFv-fusion protein to release the phage 
20 from the target. The reason was stopped by the addition of 100 pi of Aprotein (0.2 

mg/ml, Roche, cat.2366>4), and the immunotubes were washed with 300 ul PBS, giving 
a final volume of 1.4 ml. 

For amplification of the selected phage E. Co// HB101P cells were grown exponentially in 
25 10 ml of LB medium (Merck, cat. 1.10285) to OD«» - 0.5 and infected with the selected 
and eluted phage principally as described (Soderlind et al., 2000, Nature BloTechnol. 18, 
852-856. The resulting phage supernatant was then precipitated by addition of 1/4 
volume of 20% PEG«,oo i n 2.5 M NaCl and Incubated for 5 h at +4°C. The phages were 
then pelleted by centriru jation for 30 minutes, 13000 x g, re-suspended in 500 pi PBS 
.!. ao and used in selection rot nd 2. 

The amplified phagestoclc was used In selection round 2 in a final volume of 1.5 ml of 5 
% BSA, 0.05% Tween 20, 0.02 % sodium Azide In PBS. Peptide without MDA 
modification (4 x 10 7 M] was also included for competition against binders to MDA- 
- 35 unmodified target peptid a. The mixture was incubated in immunotubes prepared with 

antigen as described above, except that the tubes were blocked with l % Casein Instead 
of TPBSB3%. The incub itions and washing of the immunotubes were as described for 
selection 1. Bound phages were then eluted for 30 minutes using 600 pi of 100 mM Tris- 
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Glycine buffer, pH 2.2. "Tie tubes were washed with additional 200 |il glycin buffer and 
the eluates were pooled and then neutralised with 96 ul of l M Trls-HCl, pH 8.0. The 
samples were re-nature:l for 1 h at room temperature and used for selection round 3. 

For selection round 3, B »A, Tween 20 and Sodium Azide were added to the renaturated 
phage pool to a final concentration of 3 %, 0.05% and 0.02%, respectively. Competitor 
peptides, MDA modified unrelated peptides as well as native target peptides without 
modification were addec to a concentration of 1 x 10"M. The phage mixtures (1100 ul) 
were added to immunoMbes coated with target antigen as described in selection l and 
incubated over night at 4°C with agitation. The tubes were then washed with 3 x 3 ml 
TPBSB 3%, 5 x 3 ml PBS and eventually bound phages were eluted using trypsin as 
described in selection ro und 1 above. Each eluate was Infected to 10 ml of 
logarithmically growing HB101P in LB containing 100 pg/ml ampicilUn, 15 pg/ml 
tetracycline, 0.1% gluco se, and grown over night at 30°C, 200 rpm in a shaker 
15 incubator. 

The over night cultures were used for mini scale preparation of plasmid DNA, using 
Biorad mini prepp Kit (CM. 732 6100). To remove the phage gene III part from the 
expression vector, 0.25 pg of the plasmid DNA was cut for 2 h at 37°C using 2.5 U Eag- 

20 1 (New England Biolabs, cat. R050) in the buffer recommended by the supplier. The 
samples were then heat inactivated for 20 minutes at 65°C and ligated over night at 
16°C using 1UT4 DNA ligase in 30 pi of 1 x ligase buffer (Gibco/BRL). This procedure 
will join two Eag-1 sites situated on opposite sides of the phage gene III fragment, thus 
creating a free scFv displaying a terminal 6xhis tag. After ligation the material was 

as digested for 2 h at 37°C n a solution containing 30 ul ligation mix, 3.6 pi 10 x REACT3 
stock, 0.4 pi 1 M Naci, 5 pi H2O2, In order to destroy clones in which the phage gene III 
segment had been religated. Twenty (20) ng of the final product were transformed into 
chemical competent Top 10F' and spread on 500 cm* Q-tray tA-plates (100 ug/ml Amp, 
1% glucose), to enable tie picking of single colonies for further screening. 



-jrrrrnl m nf f t- r^ *** * m *<*' «" *asstte fintinnflv fraflmftntt h i nrtinq to MPft 
maided peptides from / i oollpop rofeln B-3.0Q 

in order to Identify scFv -hat could discriminate between MDA modified IEI (P45) peptide 
and native IEI and between MDA modified KTT (P210) and native KTT respectively 
screenings were performed on bacterial supernatants from selected scFv expressing 
clones. 
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Colony picking of single clones, expression of scFv and screening number 1 was 
performed on Biolnvent s automatic system according to standard methods. 1088 and 
831 single clones selected against the MDA modified IEI and ICTT peptides respectively 
were picked and culture ! and expressed In micro titre plates in 100 ul LB containing 100 
yg ampicitlin/ml. 

For screening number 1 white Assay plates (Greiner 655074) were coated with 54 pmol 
peptide/well in coating buffer (0.1 M Sodium carbonate, pH 9.5), either with MDA 
modified peptide which i«rved as positive target or with corresponding unmodified 
peptide which served as non target, in the EUSA the expressed scFv were detected 
through a myc-tag situated C-terminal to the scFv using l ug/nM of anti-c-myc 
monoclonal (9E10 Roch* 1667 149) in wash buffer. As a secondary antibody Goat-anti- 
mouse alkaline phosphaiase conjugate (Applied Biosystems Cat # AC32ML) was used at 
25000 fold dilution. For luminescence detection CDP-Star Ready to use with Emerald II 
Tropix (Applied Biosystems Cat # MS100RY) were used according to suppliers 
recommendation. 

ScFv clones that bound IDA modified peptide but not native peptide were re expressed 
as described above and >:o screening an other time in a luminescent EUSA (Table 2 and 
Figure 1). Tests were run both against directly coated peptides (108 pmol/well coated 
with PBS) and the more physiological target, LDL particles (1 ug/well coated in PBS + l 
mM EDTA) containing th* ApoB-100 protein with and without MDA modification were 
used as targets. Positive dones were those that bound oxidised LDL and MDA modified 
peptide but not native LDL or peptide. The EUSA was performed as above except that 
the antl-His antibody (M;»B0S0 RaD) was used as the detection antibody. Twelve IEI 
clones and 2 KTT clones were found to give more than three fold higher luminescence 
signal at 700 nm for the MDA modified form than for the native form both for the 
peptide and LDL. 

The Identified clones were further tested through titration against a fixed amount (1 
ug/well) of MDA LDL and native LDL in order to evaluate the dose response of the scFv 
(Figure 2). 
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Table 2 Screening results. The number of dones tested in each screening step for each 
tar get. The s rored hits in percent are shown within brackets. 



Screening 
number l 



Screening 
number 2 



Dose 
response 



Tested Clones 



Scored H ts 



Tested Clones 



Scored Hits 



Tested Clones 



Scored Hits 
i%l 



Target 



IEI 



1088 



64 

(5.9%) 



64 



12 

(1.1%) 



12 



8 

(0.7%) 



KO- 



MI. 



33 

(4.0%) 



33 



2 

X02%I 



2 

(0.2%) 



s The sequences of the chosen scFv clones were determined in order to find unique clones. 
Bacterial PCR was performed with the Boeringer Mannheim Expand kit using primers (5'- 
CCC ACT CAC GAC GTT OTA AAA CG-3') and (S'-GAA ACA GCT ATG AAA TAC CTA TTG C- 
3') and a GeneAmp PCR system 9700 (PE Applied system) using the temperature cycling 
program 94-C 5 min, 30 cycles of 94«C 30s, S2'C for 30s and 68-C for 2min and finally S 

10 min at 68 min. The sequ encing reaction was performed with the bacterial PCR product 
(five fold diluted) as template, using Big Dye Terminator mix from PE Applied 
Biosystems and the Gen.sAmp PCR system 9700 (PE Applied system) and the 
temperature cycling program 25 cycles of 96»C 10s, S0»C for 5s and 60»C for 4 min. The 
extension products were purified according to the supplier's instructions and the 

15 separation and detection of extension products was done by using a 3100 Genetic 
analyser (PE Applied Biouystems). The sequences were analysed by the In house 
computer program. From the sequence information homologous clones and clones with 
inappropriate restriction sites were excluded, leaving six dones for IgG conversion. The 
DNA sequence of the variable heavy (VH) and variable light (VL) domains of the finally 

20 selected dones are shown in Figure 3. 



2S 



30 



Example 2. 

T rn m f- r at n r n rr -n"«" ia the xariflhls cads of ^Ipftfffl scrV to full length human lf\G l 

vestops. 

Bacteria containing scFv clones to be converted to Ig-format were grown over night in 
LB supplemented with ICO ug/ml ampidllin. Plasmid DNA was prepared from over night 
cultures using the Quantum Prep, plasmid mlniprep kit from Blorad (# 732-6100). The 
DNA concentration was € Stimated by measuring absorbance at 260nm, and the DNA was 
diluted to a concentration of 2 ng/ui. 
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VH and VL from the different scFv-plasmlds were PCR amplified in order to supply these 
segments with restriction sites compatible with the expression vectors (see below). 5' 
primers contain a BsmI and 3' primers contain a BsiWl restriction enzyme cleavage site 
(shown in Italics). 3' primers also contained a splice donor site (shown in bold). 

Primers for amplification of VH-segments: 

5VH: S'-GGTGTGCATTCCGAGGTGCAGCTGTTGGAG (SEQ. 10. NO: 13) 
3VH: S'-GACGTACGACTCACCTGAGCTCACGGTGACCAG (SEQ. ID. NO: 14) 



io Primers for amplification of VL-segments: 

5VL: 5'-G GTGTGG4 7TCC CAGTCTGTGCTG ACTCAG (SEQ. ID. NO: 15) 
3-VU: 5'-GACG7-ACGTTCl ACTCACCTAGGACCGTCAGCTT (SEQ. ID. NO: 16) 

PCR was conducted in a :otal volume of 50 »l, containing lOng template DNA, 0.4 pM 5' 
is primer, 0.4 pM 3' primer and 0.6 mM dNTP (Roche, #1 969 064). The polymerase used 
was Expand long templa.* PCR system (Roche # 1 759 060), 3.5 u per reaction, 
together with each of the supplied buffers in 3 separate reactions. Each PCR 
amplification cyde consisted of a denaturing step at 94°C for 30 seconds, an anneal.ng 
step at 55«>C for 30 seconds, and an elongating step at 68">C for 1.5 minutes. This 
20 amplification cyde was repeated 25 times. Each reaction began with a single denaturing 
step at 94°C for 2 minutes and ended with a single elongating step at 68«C for 10 
minutes. The existence of PCR product was checked by agarose gel electrophoresis, and 
reactions containing the same amplified material (from reactions with different buffers) 
were pooled. The PCR ar iplification products were subsequently purified by spin column 
25 chromatography using S400-HR columns (Amersham-Pharmada Biotech # 27-5240-01). 

Four (4) pi of from each pool of PCR products were used for TOPO TA cloning (pCR 2.1 
TOPO, InVltrogen #K45i.0-01) according to the manufacturers recommendations. 
Bacterial colonies containing plasmids with inserts were grown over night in LB 

3 o supplemented with 100 i 9 /"l amplcillin and 20 pg/ml kanamycin. Plasmid DNA was 
prepared from over nigh : cultures using the Quantum Prep, plasmid miniprep kit from 
Biorad (# 732-6100). Plasmid preparations were purified by spin column 
chromatography using S400-HR columns (Amersham-Pharmada Biotech # 27-5240-01). 
Three plasmids from eac h Individual VH and VL doning were subjected to sequence 

35 analysis using BigDye Cycle sequencing (Perkin Elmer Applied Blosystem, # 4303150). 
The cycle sequencing program consisted of a denaturing step at 96«»C for 10 seconds, an 
annealing step at 50-C for IS seconds, and an elongating step at 60*C for 4 minutes. 
This cycle was repeated 25 times. Each reaction began with a single denaturing step at 
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94°C for 1 minute. The tactions were performed in a volume of 10 Ml consisting of 1 pM 
primer (5'-CAGGAAACAGCTATGAC), 3 pi plasmid DNA and 4 pi Big Dye reaction mix. 
The reactions were precipitated according to the manufacturers recommendations, and 
samples were run on a />BI PRISM 3100 Genetic Analyzer. Sequences were compared to 
5 the original scFv sequence using the alignment function of the OMIGA sequence analysis 
software (Oxford Molecular Ltd). 

PJasmlds containing VH ,;.nd VL segments without mutations were restriction enzyme 
digested. To disrupt the sCR 2.1 TOPO vector, plasmids were initially digested with Dral 

io (Roche # 1 417 983) at 37°c for 2 hours. Digestions were heat inactivated at 70°C for 
20 minutes and purified ay spin column chromatography using S400-HR columns 
(Amersham-Pharmada Biotech # 27-5240-01). The purified Oral digestions were 
subsequently digested w.th Bsml (Roche # 1 292 307) and BsiWI (Roche # 1 388 959) 
at 55°C over night. Digestions were purified using phenol extraction and precipitation. 

15 The precipitated DNA was dissolved in 10 pi H 2 0 and used for ligation. 

The expression vectors v.ere obtained from Lars Norderhaug (3. Immunol. Meth. 204 
(ig97) 77-87). After some modifications, the vectors (Figure 4) contain a CMV 
promoter, an Ig- leader peptide, a cloning linker containing Bsml and BsIWI restriction 
20 sites for cloning of VH/VL, genomic constant regions of IgGl(heavy chain (HC) vector) or 
lambda (light chain (LC) vector), neomycin (HC vector) or methotrexate (LC vector) 
resistance genes for seletion in eukaryotic cells, SV40 and ColEI origins of replication 
and ampicillin (HC vector ) or kanamydn (LC vector) resistance genes for selection in 
bacteria. 

25 

The HC and LC vectors were digested with Bsml and BsiWI, phosphatase treated and 
purified using phenol extraction and precipitation. Ligation were set up at 16°C over 
night in a volume of 10 p -., containing 100 ng digested vector, 2 pi digested VH/VL-pCR 
2.1 TOPO vector (see abctve), 1 U T4 DNA tigase (Life Technologies, # 1S224-025) and 
30 the supplied buffer. 2 pi < f the ligation mixture were subsequently transformed into 50 
pi chemocompetent toplOF bacteria, and plated on selective (100 pg/ml ampldllin or 20 
pg/ml kanamycin) agar plates. 

Colonies containing HC/Li : plasmids with VH/VL inserts were identified by colony PCR: 
35 Forward primer: 5'-ATGG'.3TGACAATGACATC 
Reverse primer: 5'- AAGCiTGCT AGCGTACG 
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PCR was conducted in a total volume of 20 ul, containing bacterias, 0.5 M M forward 
primer, 0.5 pM reverse primer and 0.5 mM dNTP (Roche, #1 969 064). The polymerase 
used was Expand long template PCR system (Roche # 1 759 060), 0.7 U per reaction, 
together with the supplied buffer #3. Each PCR amplification cycle consisted of a 
5 denaturing step at 94-C for 30 seconds, an annealing step at S2*C for 30 seconds, and 
an elongating step at 68°C for 1.5 minutes. This amplification cycle was repeated 30 
times. Each reaction bec,an with a single denaturing step at 94«C for 2 minutes and 
ended with a single elongating step at 68<>C for 5 minutes. The existence of PCR product 
was checked by agarose gel electrophoresis. Colonies containing HC/LC plasmids with 
io VH/VL inserts were gro*n over night in LB supplemented with 100 pg/ml ampicillin or 20 
gg/ml kanamycin. Plasmid DNA was prepared from over night cultures using the 
Quantum Prep, plasmid miniprep kit from Biorad (# 732-6100). Plasmid preparations 
were purified by spin column chromatography using S400-HR columns (Amersham- 
Pharmacia Biotech # 27 5240-01). To confirm the Integrity of the DNA sequence, three 
is plasmids from each individual VH and VL were subjected to sequence analysis using 
BigDye Cycle Sequencing (Perkin Elmer Applied Biosystem, # 4303150). The cycle 
sequencing program consisted of a denaturing step at 96<>C for 10 seconds, an annealing 
step at S0«C for 15 seconds, and an elongating step at 60«C for 4 minutes. This cycle 
was repeated 25 times. i!ach reaction began with a single denaturing step at 94»c for l 
20 minute. The reactions w isre performed in a volume of 10 pi consisting of 1 uM primer 
(5'-AGACCCAAGCTAGCT TGGTAC), 3pl plasmid DNA and 4^1 Big Dye reaction mix. The 
reactions were precipitated according to the manufacturers recommendations, and 
samples were run on a ABI PRISM 3100 Genetic Analyzer. Sequences were analysed 
using the OMIGA sequerce analysis software (Oxford Molecular Ltd). The plasmid DNA 
25 was used for transient tr ansfection of COS-7 cells (see below) and were digested for 
production of a joined vector, containing heavy- and light chain genes on the same 
plasmid. 

Heavy and light chain vectors containing VH and VL segments originating from the same 
scFv were cleaved by restriction enzymes and ligated: HC- and LC-vectors were initially 
digested with Muni (Roci»e # 1 441 337) after which digestions were heat inactivated at 
70«C for 20 minutes and purified by spin column chromatography using S200-HR 
columns (Amersham-Pharmada Biotech # 27-5120-01). HC-vector digestions were 
subsequently digested With Nrul (Roche # 776 769) and LC-vector digestions with 
Bstll07I (Roche # 1 37a 953). Digestions were then heat inactivated at 70«C for 20 
minutes and purified by : ipin column chromatography using S400-HR columns 
(Amersham-Pharmada Eiotech # 27-5240-01). 5 pi of each digested plasmid were 
ligated at 16»C over night in a total volume of 20 ul, contanlng 2 U T4 DNA ligase (Ufa 
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Technologies, # 15224-.I2S) and the supplied buffer. 2 pi of the ligation mixture were 
subsequently transformed into 50 pi chemocompetent toplOP bacteria, and plated on 
selective (100 pg/ml ampidllin and 20 pg/ml kanamycln) agar plates. 

Bacterial colonies were £ rown over night in LB supplemented with 100 pg/ml ampiclllin 
and 20 pg/ml kanamyci,,. Plasmld DNA was prepared from over night cultures us.ng the 
Quantum Prep, plasmid miniprep kit from Biorad (# 732-6100). Correctly Joined vectors 
were identified by restriction emyme digestion followed by analyses of fragment sizes by 
agarose gel-electrophort ses 

Plasmid preparations were purified by spin column chromatography using S400-HR 
columns (Amersham-Ph»rmacia Biotech # 27-5240-01) and used for transient 
transfection of COS-7 ee ls. 

COS-7 cells (ATCC # CRL-16S1) were cultured at 37*C with 5% C0 2 in Dulbeccos MEM, 
high glucose + GlutamaxI (Invitrogen # 31966021), supplementd with o.l mM non- 
essential amino adds (Ir vitrogen # 11140035) and 10% fetal bovine sera (Invitrogen # 
12476-024, batch # U2B016). The day before transfection, the cells were plated .n 12- 
well plates (Nunc, # 15C628) at a density of 1.5x10 s cells per well. 

Prior to transfection, the plasmid DNA was heated at 70-C for 15 minutes. Cells were 
transfected with 1 ug HC -plasmid + l pg LC-plasmid, or 2 pg joined plasmid per well, 
using Llpofectamlne 200D Reagent (Invitrogen, # 11668019) according to the 
manufacturers recommendations. 24 hours post transfection, cell culture media was 
changed and the cells were allowed to grow for 5 days. After that, medium was collected 
and protein production v as assayed for using EUSA. 

Ninetysix (96)-well plate s (Costar # 9018, flat bottom, high binding) were coated at 4 a C 
over night by adding 10( pl/well rabbit anti-human lamda light chain antibody (DAKO, # 
A0193) diluted 4000 tlm.is in coatingbuffer(0.1M sodium carbonate, pH 9.5). Plates 
were washed 4 times in »BS containing 0.05% Tween 20 and thereafter blocked with 
100 pl/well PBS+3% BSh (Albumin, fraction V, Roche # 735108) for 1 h. at room 
temperature. After washmg as above, 100 pl/well of sample were added and incubated 
in room temperature for 1 hour. As a standard for estimation of concentration, human 
purified IgGl (Sigma, # 15029) was used. Samples and standard were diluted In sample 
buffer (lx PBS containing! 2% BSA and 0.5% rabbit serum (Sigma # R4505). 
Subsequently, plates were washed as described above and 100 pl/well of rabbit anti- 
human IgG (y-chain) HRP-conjugated antibody (DAKO, # P214) diluted 8000 times in 
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sample buffer was added and incubated at room temperature for 1 hour. After washing 8 
times with PBS containing 0.05% Tween 20, 100 ul/well of a substrate solution 
containing one OPD tablet (10 mg, Sigma # P8287,) dissolved in 15 ml citric add buffer 
and 4-S ul »2<h (30%) was added. After 10 minutes, the reaction was terminated by 
s adding ISO ul/well of 1M HCI. Absorbance was measured at 490-650 nm and data was 
analyzed using the softmax software. 

Bacteria containing correctly joined HC- and LC-vectors were grown over night in 500 ml 
LB supplemented with arnpiclllin and kanamycin. PlasmCd DNA was prepared from over 
io night cultures using the Quantum Prep, piasmid maxiprep kit from Biorad (# 732-6130). 
Vectors were linearized using Pvul restriction enzyme (Roche # 650 129). Prior to 
transfectlon, the linearized DNA was purified by spin column chromatography using 
S400-HR columns (Amersham-Pharmacla Biotech # 27-5240-01) and heated at 70°C for 
15 minutes. 

15 

Example 3 

ffr n hlf frnn^rtinn of nsi cells expressing antibodies against MDA modified peptides frm 
ftppjipopxatei n BelOQ. 

20 NS0 cells (ECACC no. 85 110503) were cultured in DM EM (cat nr 31966-021, Invitrogen) 
supplemented with 10% Fetal Bovine Serum (cat no. 12476-024, lot: 1128016, 
Invitrogen) and IX NEAA (non-essential amino acids, cat no. 11140-053, Invitrogen). 
Cell cultures are maintained at 37°C with 5% COjin humidified environment. 

25 DNA constructs to be transfected were four constructs of IEI specific antibodies (IEI-A8, 
IEI-D8, IEI-E3, IEI-G8), two of KTT specific antibodies (KTT-B8, KTT-D6) and one 
control antibody (JFPA12 i.The day before transfectlon, the cells were trypslnized and 
counted, before plating tiiem in a T-75 flask at I2xl0 6 cells/flask. On the day of 
transfection, when the ct lis were 85-90% confluent, the cells were plated in 15 ml 

30 DMEM + IX NEAA + 10 <b FBS (as above). For each flask of cells to be transfected, 35- 
40 ug of DNA were diluted Into 1.9 ml of OPTI-MEM I Reduced Serum Medium (Cat no. 
51985-026, lot: 306231*-, Invitrogen) without serum. For each flask of cells, 114 Ml of 
Llpofectamine 2000 Reacjent (Cat nr. 11668-019, lot: 1116546, Invitrogen) were diluted 
into 1.9 ml OPTI-MEM I Reduced Serum Medium in another tube and incubated for 5 mln 

3 s at room temperature. Th.i diluted DNA was combined with the diluted Llpofectamine 
2000 Reagent (within 30 min) and incubated at room temperature for 20 mln to allow 
ONA-LF2000 Reagent complexes to form. 
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The cells were washed v.'ith medium once and 11 ml DMEM + IX NEAA + 10 % FBS were 
added. The DNA-LF200G Reagent complexes (3.8 ml) were then added directly to each 
flask and gently mixed ty rocking the flask back and forth. The cells were Incubated at 
37 "C in a 5% C0 2 incubator for 24 h. 

5 

The cells were then trypisinized and counted, and subsequently plated in 96-well plates 
at 2xl0 4 cells/well using five 96-well plates/construct. Cells were plated in 100 pl/well of 
DMEM + IX NEAA + 10 % FBS (as above) containing G418-sulphate (cat nr.10131-027, 
lot; 3066651, Invltroger) at 600 pg/ml. The selection pressure was kept unchanged 
10 until harvest of the cells 

The cells were grown for 12 days and assayed for antibody production using EUSA. 
From each construct cell:* from the 24 wells containing the highest amounts of IgG were 
transferred to 24-well pi ites and were allowed to reach confluency. The antibody 
15 production from cells in these wells was then assayed with EUSA and 5*21 

pools/construct were selected for re-screenlng (Table 3). Finally cells from the best 1-4 
wells for each construct were chosen. These cells were expanded successively in cell 
culture flasks and finally transferred Into triple layer flasks (500 cm2) in 200 ml of 
(DMEM + IxNEAA + 10% Ultra low IgG FBS (cat.no. 162SQ-078, lot.no. 113466, 
20 Invitrogen) + G418 (60C Mg/ml)) for antibody production. The cells were incubated for 
7-10 days and the supernatant* were assayed by ELISA, harvested and sterile filtered 
for purification. 

25 Example 4, 

Production and purification of human IgGl 

Supematants from NS0 c ells transfected with the different IgGl antibodies were sterile 
filtered using a 0.22 pm liter and purified using an affinity medium MabSelect™ with 
30 recombinant protein A, (Cat. No. 17519901 Amersham Biosciences). 

Bound human IgGl was fluted with HCL-glycine buffer pM 2.8. The eluate was collected 
In 0.5 ml fractions and Oi:) 2 eo was used to determine presence of protein. The peak 
fractions were pooled anc absorbance was measured at 280nm and 320nm. Buffer was 
35 changed through dialysis against a large volume of PBS. The presence of endotoxins In 
the purified IgG-1 preparations was tested using a LAL test (QCL-1000*, cat. No. 50- 
647U Bio Whittaker). The samples contained between 1 and 12 EU/ml endotoxin. The 
purity of the preparations were estimated to exceed 98% by PAGE analysis. 



40 
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Tafrle 3 gumma rv g.f Production and Purification of human IqGI 



name 


Volume 

V Wl Mil 1 w 

culture 
supernatant 
(ml) 


Total IgGl in 
supernatant 
(mg) 


Total IgGl 
Purified 
(mg) 


Yield (%) 


IEI-A8 


600 


68 


42 


61.8 


IEI-08 


700 


45 


21 


46.7 


IEI-E3 


700 


44.9 


25.6 


60 


IEI-G8 


600 


74 


42.4 


57.3 


KTT-B8 


1790 


77.3 


37.6 


48.6 


KTT-D6 


1845 


47.8 


31.8 


66.5 


JFPA12 


2000 


32.2 


19.2 


59.6 



The purified IgGl preparations were tested in EUSA for reactivity to MDA modified an 
un-modified peptides (Figure 5) and were then used In functional in vitro and in vivo 
studies. 

10 Example 5. 

analysis Of possible antia therogenic effect of antibodies are performed both in 
experimental animals and In cell Culture studies, 

1 . Effect of antibodies on atherosclerosis in apolipoprotein E knockout (apo E-) mice. 
15 Five weeks old apo E mice are fed a cholesterol-rich diet for 15 weeks. This 

treatment is known to produce a significant amount of atherosclerotic plaques in the 
aorta and carotid arteries, The mice are then given an intraperitoneal injection 
containing 500 pg of i:he respective antibody identified above. Control mice are given 
500 |ig of an irrelevant control antibody or PBS alone. Treatments are repeated after 

20 1 and 2 weeks. The mice are sacrificed 4 weeks after the initial antibody injection. 

The severity of atherc sclerosis in the aorta is determined by Oil Red O staining of flat 
preparations and by determining the size of subvalvular atherosclerotic plaques. 
Collagen, macrophage and Tcell content of subvalvular atherosclerotic plaques Is 
determined by Massori trichrome staining and cell-specific immunohistochemistry. 

25 Quantification of Oil Red O staining, the size of the subvalvular plaques, trichrome 

staining and immunol istochemical staining is done using computer-based image 
analysis. 

2. Effect of antibodies on neo-intima formation following mechanical injury of carotid 
30 arteries in apo E- mice. Mechanical injury of arteries results in development of fibro- 

muscular neo-intlmal plaque within 3 weeks. This plaque resembles morphologically 
a fibro-muscular atherosclerotic plaque and has been used as one model for studies 
of the development of raised lesion. Placing a plastic collar around the carotid artery 
causes the mechanical injury. Five weeks old apo E- mice are fed a cholesterol-rich 
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diet for 14 weeks. The mice are then given an intraperitoneal injection containing 
500 pg of the respective antibody. Control mice are given 500 yg of an Irrelevant 
control antibody or P3S alone. The treatment is repeated after 7 days and the 
surgical placement o"' the plastic collar is performed 1 day later. A last Injection of 
antibodies or PBS is ijiven 6 days after surgery and the animals are sacrificed 15 
days later. The injured carotid artery is fixed, embedded In paraffin and sectioned. 
The size of the neo-intimal plaque is measured using computer-based Image 
analysis. 

3. Effect of antibodies on uptake of oxidized LDL in cultured human macrophages. 
Uptake of oxidi2ed LtL in arterial macrophages leading to formation of cholesterol- 
Joaded macrophage foam ceils is one of the most characteristic features of the 
atherosclerotic plaques. Several lines of evidence suggest that inhibiting uptake of 
oxidized LDL in arteriiil macrophages represent a possible target for treatment of 
atherosclerosis. To study the effect of antibodies on macrophage uptake of oxidized c 
are pre-lncubated witi us i-labeled human oxidized LDL for 2 hours. Human 
macrophages are isolated from blood donor buffy coats by centrifugation in Ficoll 
hypaque followed by culture In presence of 10% serum for 6 days. The cells are then 
incubated with medium containing antibody/oxidized LDL complexes for 6 hours, 
washed and cell-associated radioactivity determined in a gamma-counter. 

4. Effect of antibodies on oxidized LDL-dependent cytotoxicity. Oxidized LDL is highly 
cytotoxic. It is believed that much of the inflammatory activity in atherosclerotic 
plaques Is explained by cell injury caused by oxidized LDL. Inhibition of oxidized LDL 
cytotoxicity thus represents another possible target for treatment of atherosclerosis. 
To study the effect of antibodies on oxidized LDL cytotoxicity cultured human arterial 
smooch muscle cells are exposed to 100 ng/ml of human oxidized LDL in the 
presence of increasing concentrations of antibodies (0-200 ng/ml) for 48 hours. The 
rate of cell injury is determined by measuring the release of the enzyme LDH. 

The antibodies of the present invention are used In pharmaceutical compositions for 
passive immunization, whereby the pharmaceutical compositions primarily are 
intended for injection, comprising a solution, suspension, or emulsion of a single 
antibody or a mixture of antibodies of the invention in a dosage to provide a 
therapeutically or prophylactically active level In the body treated. The compositions 
may be provided with commonly used adjuvants to enhance absorption of the 
antibody or mixture of antibodies. Other routes of administration may be the nasal 
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route by inhaling the antibody/antibody mixture In combination with inhalable 
excipients. 

Such pharmaceutical impositions may contain the active antibody in an amount of 
5 0.5 to 99.5 % by weight or 5 to 90 % by weight, or 10 to 90 % by weight, or 25 to 

80 % by weight, or 40 to 90 % by weight. 

The daily dosage of the antibody, or a booster dosage shall provide tor a 
therapeutically or prophylactlcally active level in the body treated to reduce or 
10 prevent signs and syri tpthoms of atherosclerosis by way of passive immunization. A 

dosage of antibody according to the invention may be 1 pg to 1 mg per kg 
bodyweight, or more. 

The antibody composition can be supplemented with other drugs for treating or 
15 preventing atherosclerosis or heart-vascular diseases, such as blood pressure 

lowering drugs, such zs beta-receptor blockers, calcium antagonists, diurethics, and 
other antihypertensive agents. 
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CLAIMS 

1. Use of at least one recombinant human antibody or antibody fragment directed 
towards at least one oxidized fragment of apolipoprotein B in the manufacture of a 

s pharmaceutical composition for therapeutical or prophylactical treatment of 
atherosclerosis by means of passive immunization. 

2. Use according to clain: 1, wherein the oxidized fragment is selected from one or more 
of the group consisting c : 

10 FLDTVYG N CSTH FTVKTRKG 

PQCSTHILQWLKRVHANPI.L 

VISIPRLQAEARSEILAHWS 

KLVKEALKESQLPTVMDFR < 

LKFVTQAEG AKQTEATMTF : K 
15 DGSLRHKFLDSNIKFSHVE < 

KG7YGLSCQRDPNTGRLN< IE 

RLNGESNLRFNSSYLQGTN Q 

SITSTSOLQSGII KNTASLK 

TASLKYENYELTLKSDTNGK 
20 DMTFSKQNALLRSEYQADYE 

MKVKIIRTIDQMQNSELQWP 

IALDDAKINFNEKLSQLQTY 

KTTKQSFDLS VKAQYKKN K M 

EEEMLENVSLVCPKDATRFi : 
2S GSTSHHLVSRKSISAALEHK 

IENIDFNKSGSSTASWIQNV 

IREVTQRLNGEIQALELPQK 

EVDVLTKYSQPEDSUPFFE 

MTFLIYITELLKKLQSTTVM 
: 3 0 LLDIANYLMEQIQDDCTGOi: 
CTGDEDYTYKIKRVIGNMGt i 
GNMGQTMEQLTPELKSSIliv 
SSILKCVQSTKPSLMIQKAA 
IQKAAIQALRKMEPKDKDQI: 
: . 35 RLNGESNLRFNSSYLQGTNQ 
SLNSHGL6LNADILGTDKIN 
WIQNVDTKYQI RIQIQ EKLQ 
TYISDWWTLAAKNLTDFAEQ 
EATLQRIYSLWEHSTKNMLQ 



PROG NR. 101 04.10. '02 15:26 ID:STRoM & GULL1K&0N IP AB FAX: 46317790640 

46317790640 



SIDfi 



ALLVPPETEE AKQVLFLDTV 
IEIGLEGKGFEPTLEALFGK 
SGASMKLTTNGRFREHN A <F 
NUGDFEVAEKINAFRAKVH 
5 GHSVLTAKGMALFGEGKAI;:F 
FKSSVITLNTNAELFNQSDl 
FPDLGQEVALNANTKNQKI 
or an active site thereof. 

10 3. Use according to claim;; 1-2, wherein the fragment has been oxidized using malone 
dealdehyde. 

4. Use according to claim:; 1-2, wherein the fragment has been oxidized using copper. 

is 5. Use according to claims 1-4, wherein the antibody is characterized in that it comprises 
the variable heavy regjomV H ) 

gaggtgcagrtgttggagtctggciggaggcttggtacagcctggggggtccctga 
cttcaateacgcctggatgagag>;jgtcqjccaggaccagggaaggggttg 
20 agttacatatactdcgcagactcagtgaagggccgattc^ 

gaacagcctgagagccgaggatt-ctgccgtgtattactgtgcgagagtcagte^ 
ctcctggggccagggtacactggtcaccgtgagcagc 

and the variable light region (VJ 

25 

cagtctgtgctgactcagccaccct -^gcgtctgggacccccgggcagagggtcaccatctcagctctggaagcaggtccaa 
cattgggaataattatgtatcctggLatcagcagctcccaggaa 
ctcaggggtccctgeccgattctcfcjgctccaagtctggcacttM^ 
ggctga ttattactgtgcagcatgg g atgacagcctgaatggtcattgggtg 
30 ggt. 
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6. Use according to claims 1-4, wherein the antibody is characterized In that it comprises 
the variable heavy region (V H ) 

gaggtgcagctgttggagtctggjggaggcttggtacagcctggggggtc^ 
5 cttcagtgactactacatgagctgggtccgcgaggctcccggg 

agtaggacgcactatgcagaetczgtgaagggccgattcaccatctccaga 

gaacagcctgagagccgaggac actgccgtgtattactgtgcgagagcggctaggtactcaactactactacggtatggac 
gtctggggccaaggtacactggt :accgtgagcagc 

10 and the variable light rag on (V L ) 

cagtctgtgctgactcagccacccicagcgtctgggacccc^ 
catcggaaataatgctgtaaacttgtatcagcagctcccaggaacggccc^ 
ccctcaggggtccctgaccgattcrctggctccaagtctggra^ 
is gaggctgattettactgtcagacc:ggggcactggccggggggtattcggcggaggaaccaagctgacggtcctaggt 

7. Use according to claim: . 1-4, wherein the antibody is characterized in that It comprises 
the variable heavy region (V M ) 

20 gaggtgcagctgttggagtctggciggaggcttggtacagcxtggggggtccctgagactctcctgtgcag 
cmagtagctattggatgagctgggtccgccaggctccagggaaggggctg^ 

gtaggacatactacgcagactccs tgcagggccggttcaccatctccagagacaattccaagaacacgctgtatctgcaaatg 

aacagcctgagagccgaggaucl^ccgtgtattactgtgcgagattggtacctatggttcgggg 

ggggccaaggtacactggtcaccxitgagcagc 

25 

and the variable light regi:>n (V L ) 

cagtctgtgctgactcagccaccctzagcgtctgggacccccggg^ 
. . . atcggaagtaattatgtatcctggt itcagcagctcccaggaacggcccccaaactcctcatctatggtaactacaatcggccc 

/" 30 tcaggggtccctgaccgattctctgjrtc^ 

gctgattattactgtgcagcatgggatgacBgcrtgagtggttgggtgtt^ 
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8. Use according to claims 1-4, wherein the antibody is characterized in that it comprises 
the variable heavy region (V h ) 

gaggtgcagctgttggagtctgs gggaggcttggtacagcctggggggtccctgagactctcctgtgcagcctctggattcac 
5 ctt&gtaacgcctggatgagctyggtccgoaggttc^ 

ggtggtagcacatactacgcagcictccgtgaagggccggttcaccat^ 

aaatgaacagcctgagagccgdijgacactgccgtgtattactgtgcgaagttaggggggcgatcccgatatgggcggtggc 
cccgccaatttgactactggggcc:aaggtacactggtcaccgtgagcagc 

10 and the variable light reg ion (V L ) 

cagtctgtgctgacteagccacccragcgt^gga^^ 
cattggaaataactatgtatcctg<:|tatcagcagctcccaggaacggc^ 
ctcaggggtco^accgattctaggctc^agtxSggca 
15 ggctgattattactgtgcagcatgggatgacagcctgagtcattggctgtt^ 

9. use according to claim:; 1-4, wherein the antibody is characterized in that It comprises 
the variable heavy region (V M ) 

20 gaggtgcagctgttggagtctggc;ggaggcttggtacagcctggggggtccctgagactct^ 

cttcagtgactactacatgagctgciatccgccaggctccagggaaggggaggagtgggtctcaagtatcag 
ggtagttcctactacgcagartcc<;tgaggggcxggttcaccatrt^ 
gaacagcrtgagagccgaggaairtgccgtgtattac^ 
ttgactactggggccagggtacaccggtcaccgtgagcagc 

25 

and the variable light region (VJ 

cagtctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcc^ 
cattgggaataattatg tatcctgg latcagcagctcccaggaacggcccccaaactcctcatctataggaataa tcagcggcc 
" : 30 ctcaggggtccctgaccgattctttggrtccaagttfgg 

ggctgattattactgtgcaacrtgg;jatgacagcttgaatggttgggtgtt^ 
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10. Use according to claims 1-4, wherein the antibody is characterized in that it 
comprises 

the variable heavy region (V H ) 

5 gaggtgcagctgttggagtctggjggaggcttggtacagcctggggggtcc^ 
cmagcagrtatgccatgagttgjgtccgccaggrtccaggga 
gmcatttactacgcagactcaatgaagggccgcttcacca^ 
acagcttgagagccgaggacact:gccgtgtattactgtacgaggctccg^ 
ggccaaggtacactggtcaccgtjagcagc 

10 

and the variable light regton (V L ) 

cagtctgtgctgactcagccacccicagcgtctgggacccccgggca^ 
cattggcggtgagtctgtatcctg^tatcagcagctcccaggaacggc^^ 
15 ctcaggggtccctgaccgattrtclggctcraagtctggcacctcagcctccrtggccatcagtggg 
ggctgattattactgtgeagcatgggatgacagcctgaatggttgggt^ 

11. Method for preparation of a recombinant antibody according to claims 1-10, using a 
fragment library to generate specific human antibody fragments against oxidized, in 

20 particular MDA modified peptides derived from Apo B1Q0, whereupon Identified antibody 
fragments having the desired characteristics are rebuilt Into full length human 
Immunoglobulin to be used for therapeutic purposes. 

12. Method for amplification of a recombinant human antibody according to claim 11, 
25 using a recombinant techi ology, comprising transfer of genes encoding the variable 

parts of selected scFV to Ml length human IgGl vestors using a PCR-amplification 
wherein primers used, are : 

primers for amplification cf VH-segments: 
30 5VH: 5'-GGTGTGC47TCCC!iAGQTGCAGCTGTTGGAG (SEQ. ID. NO; 13) 

3VH: 5 G ACGTACGACTCACCTGAGCTCACGGTG ACC AG (SEQ. ID. NO: 14) 

and primers for amplification of VL-segments: 

5VL: S'-GGTGTGCA 77CCC AGTCTGTGCTGACTC AG (SEQ. ID. NO: 15) 
35 3VL: 5'-GACG7^CGTrCTA:7TCACCTAGGACCGTCAGCTT (SEQ. ID. NO: 16) 

13. Method according to claim 12, wherein colonies containing heavy chain regions and 
light chain region plasmids with variable heavy region and variable light chain Inserts 
were identified by colony FCR using 
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Forward primer: 5'-ATGGGTGACAATGACATC (SEQ. ID. NO: 17) 
Reverse primer: 5'-AAGCTTGCTAGCGTACG (SEQ. ID. NO: 18) 

14. Method for passive immunzation of mammals, preferably humans, wherein a 

5 therapeutically or prophy actically effective amount of a recombinant human antibody 
directed towards at least one oxidized fragment of apolipoprotein B is administered for 
treatment of atherosclerosis. 

15. Method according to claim 14, the oxidized fragment is selected from one or more of 
10 the group consisting of 

PLDTVYGNCSTH FTVKTRJC 3 
PQCSTHILQWLKRVHANPL - 
VISIPRLQAEARS EILAHWS 
KLVKEALKESQLPTVMDFRK 
15 LKFVTQAEGAKQT6ATMTF < 
DGSLRHKFLDSNIKFSHVEK 
KGTYGLSCQROPNTGRLNG E 
RLNGESNLRFNSS YLQGTN Q 
SLTSTSDLQSGIIKNTASLK 
20 TASLKYENYELTLKSDTNGK 
DMTFSKQNALLRSEYQADYfi 
MKVKIIRTIOQMQNSELQW ' 
IALDDAKINFNEKLSQLQTY 
KT7KQSFDLSVKAQYKKNK H 
25 EEEMLENVSLVCPKDATRFK 
GSTSHHLVSRKSISAALEHK 
IENIDFNKSGSSTASWIQNV 
IREVTQRLN GEIQALELPQK 
EVDVLTKYSQPEDSLIPFFE 
30 HTFUYITELLKKLQSTTVM 
LLDIANYLMEQIQDDCTGDE: 
CTGOEDYTYKIKRVIGNMGq 
GNMGQTMEQLTPELKSSILK 
SSILKCVQSTKPSLMIQKAA 
\ 35 IQKAAIQALRKMEPKDKDQI 
RLNGESN LRFNSSYLQGTNCi: 
SLNSHGLELNADILGTDKIN 
WIQNVDTKYQIRIQIQEKLQ 
TYISDWWTLAAKNLTDFAEC; 
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EATLQRIYSLWEHSTXNHLQ 
ALLVPPETEEAKQVLFLDTV 
IEIGLEGKGFEPTLEALFGK 
SGASMKLTTNGRFREHNAKF 
5 NLIGDFEVAEKINAFRAKVH 
GHSVLTAKGMALFGEGKA! F 
FKSSVTTLNTNAELFNQSD1 
FPDLGQEVAUIANTKNQKI*, 
or an active site thereof. 

10 

16. Method according to claims 14-15, wherein the antibody is characterized in that it 
comprises 

the variable heavy regioniV M ) 

is gaggtgcagctgttggagtctggciggaggcttggtacagcctggggggtecctgagart^ 
c*tcaataacgcctggatgagctg;jgtcxgccaggctcx»gggaa 
agttacatatactacgcagactca<;itgaaggga:gattcaccataccagagacaattccaagaara 
gaacagcctgagagccgaggacciictgccgtgtattactgtg^ 
ctcctggggccagggtacactggtcaccgtgagcagc 

20 

and the variable light region (VJ 

cagtctgtgctgartcagccaccct:agcgtctggga^ 
cattgggaataattatgtatcxtggiatcagcagctcccaggaa^ 
25 ctcaggggtccctgaccgattctctjgctccaagtttggcacrt^ 

ggctgattattartgtgcagcacgegatgacagcctgaatggtcattgggtgttcggc^gaggaaccaagrtgacggtc^ 
99t. 
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17. Method according to claims 14-15, wherein the antibody is characterized in that it 
comprises 

the variable heavy regior (V H ) 

5 gaggtgcagrtgttggagtaggijggaggcttggtacagcctggggggtccc^ 

mcagtgactactacatgagctgijgtc^ccaggcteccgggaaggggctggagtgggtatcggg 
agtaggacgcactatgcagactct:gtgaagggccgattcaccatctccagagaa^ 
gaacagcctgagagccgaggacactgccgtgtattactgtgcgagagcggctaggtactcctactacte 
gtctggggccaaggtacactggtaccgtgagcagc 

10 

and the variable light region (VJ 
cagtctgtgctgactcagccaccc-cagcgtct^^ 

catcggaaataatgctgtaaactggtatcagcagctcceaggaacggcccccaaactcct^ 
15 ccctcaggggtccctgaccgattactggrtcMagtctgg 

gaggctgattattactgtcagacaggggcactggccggggggtattcggcggaggaaccaagctgacggtcctaggt 

18. Method according to claims 14-15, wherein (he antibody is characterized in that it 
comprises 

20 the variable heavy region (V H ) 

gaggtgcagctgttggagtctggc ggaggcttggtacagcctggggggtccctgagaactcctgtgcagcctctggattcac 
cmagtagctattggatgagctggjtccgccaggctccagggaaggggctgg 
gtaggacatactacgcagactccgcgcagggccggttcaccat^ 
25 aacagcctgagagccgaggacactgccgtgtattactgtgcgagattggtctc^ 
ggggccaaggtacactggtcaccc; tgagcagc 

and the variable light region (V u ) 

3 0 cagtctgtgctgactcagccaccctagcgtctgggacrc^ 

atcggaagtaatutgtatcaggtrtcageagctcccaggaacggccc^ 
tcaggggtccxtgaccgattctctg<;ictccaagt^ 
gctgattattactgtgcagcatgggiitgacagcctgagtggttg^ 
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19. Method according to claims 14-15, wherein the antibody is characterized in that it 
comprises 

the variable heavy region (V H ) 

5 gaggtgragrtgttggagtrtggtjggaggcttggtacagcetgggggg 
cttcagtaacgcrtggatgagctciggtccgccaggttc^ 
ggtggtagcacatactacgcagactccgtgaagggccggttcaccatc^ 
aaatgaacagcrtgagagccga<;igacactgccgtgtattactgtgcgaagtte^ 
cccgccaatttgactactggggccaaggtacactggtcaccgtgagcagc 

and the variable light region (VJ 



10 



cagtctgtgctgactcagccaccttcagcgtctgggaccc^ 
cattggaaataattotgtatcrtgcitatcagcagctcccaggaacggccccxaaactccte 
1 5 ctcaggggtccctgaccgattctct ggct^agtctggc^cctcagcctccctggccatcagtgggctccggtccgaggatga 
ggctgattattactgtgcagcatgc;gatgacagcctgagtcattggctgttcggcggaggaaccaagctgac 

20. Method according to c laims 14-15, wherein the antibody is characterized in that it 
comprises 
20 the variable heavy region (v H ) 

gaggtgcagctgttggagtctgggggaggcttggtacagcctggggg 
cttcagtgactactacatgagctggatccgraggctceagg 

ggtagttcctactac^cagactccstgaggggccggttcaccatctccagagacaattccaagaa 
25 gaacagcctgagagccgaggacsctgccgtgtatUc^gtgcgagacmcxtacagctatggttacgag 
ttgactactggggccagggtacacl:ggtcaccgtgagcagc 

and the variable light region (V L ) 

30 cagtctgtgctgactcagccacc<*:agcgtctgggacx^^ 
cattgggaataattatgtatcctgg<atcag<agctc^ 
ctcaggggtccctgaccgattttctc.grtccaagtctgg 
ggctgattattactgtgcaacctgg*;iatg3cagcetgaatggttgggtgtt^ 



35 
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21. Method according to ilaims 14-15, wherein the antibody is characterized in that it 
comprises 

the variable heavy regior (V H ) 

5 gaggtgcagctgttggagtttggigggaggcttggtacagcrtggflgg 

attagcagrtatgcxatgagrtgggtccgcraggrtcMggg 
gmcatttactacacagactcaalgaagggccgcttcaccatctccagagacaat^^ 
acagcctgagagccgaggacacigccgtgtattactgtacgaggctccggagagggagctacttctggg 
ggccaaggtacactggtcaccgtjagcagc 

10 

and the variable light region (VJ 

cagtctgtgctgactcaga^ccccagcgtc^ 
cattggcggtgagtctgtata*gc:tatcagcagrtcra 
is ctcaggggtccctgaocgattctctggrtcxaagtctggca^ 

ggttgattattac*gtgcag«tg<:gatgacagcctgaatggttgggt^^ 

22. Pharmaceutical composition comprising a recombinant human antibody directed 
towards at least one oxidised fragment of apolipoproteln B for therapeutical or 

20 prophylactical treatment cf atherosclerosis by means of passive immunization. 
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ABSTRACT 

The present Invention relates to passive immunization for treating or preventing 
atherosclerosis using a a recombinant human antibody directed towards at least one 
oxidized fragment of apo ipoprotein B In the manufacture of a pharmaceutical 
5 composition for therapeutical or prophylactical treatment of atherosclerosis by means of 
passive Immunization, as well as method for preparing such antibodies, and a method 
for treating a mammal, preferably a human using such an antibody to provide for 
passive immunization. 
(FIG. 1A) 



15 
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Figure 1 
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FIG. 1 cont'd 
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Results from screening III titration of scFv on MDA modified LDL and non- 
modified native LDL 
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Dose response EUSA for scFv IEI-E3 
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Dostri response ELISA for scFv KTT-D6 
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DNA sequences of th<3 variable regions in the six scFv that bind MDA 
modified ApoB-100 peptides. 

5 

IEIA8 

Variable heavy region (Vh) 

gaggtgcagctgttggagt«:tgggggaggcttggtacagcctggggggtccctgagactctcctgtgc 
10 agcctctggattcaccttcaeitaacgcctggatgagctgggtccgccaggctccagggaaggggctgg 
agtgggtctcatccattagtegtagtagtagttacatatactacgcagactcagtgaagggccgattcac 
catctccagagacaattcca.3gaacacgctgtatctgcaaatgaacagcctgagagccgaggacactg 
ccgtgtattactgtgcgagajtcagtaggtactactacggaccatctttctactttgactcctggggccag 
ggtacactggtcaccgtgacicagc 

is 

Variable light region (V L ) 

cagtctgtgctgactcagcc-iccctcagcgtctgggacccccgggcagagggtcaccatctcctgctctg 
gaagcaggtccaacattgggaataattatgtatcctggtatcagcagctcccaggaacggcccccaaa 
ctcctcatctatggtaacaacaatcggccctcaggggtccctgaccgattctctggctccaagtctggcac 
20 ctcagcctccctggccatcacitgggctccggtccgaggatgaggctgattattactgtgcagcatgggat 
gacagcctgaatggtcattgggtgttcggcggaggaaccaagctgacggtcctaggt 



IEI-E3 

25 

Variable heavy region (V M ) 

gaggtgcagctgttggagtctgggggaggcttggtacagcctggggggtccctgagactctcctgtgc 
ggcctctggattcaccttcagcgactactacatgagctgggtccgccaggctcccgggaaggggctgga 
gtgggtatcgggtgttagttggaatggcagtaggacgcactatgcagactctgtgaagggccgattcac 
30 catctccagagacaattccacjgaacacgctgtatctgcaaatgaacagcctgagagccgaggacactg 
ccgtgtattactgtgcgagacicggctaggtactcctactactactacggtatggacgtctggggccaag 
gtacactggtca ccgtga gcagc 

Variable light region (Vl) 

.* 35 cagtctgtgctgactcagccacxctcagcgtctgggacccccgggcagagggtcaccatctcctgttctg 
gaagcagctccaacatcggciaataatgctgtaaactggtatcagcagctcccaggaacggcccccaaa 
ctcctcatctatgggaatgat<:ggcggccxtcaggggtccctgaccgattctctggctccaagtctggca 
cctcagcctccctggccatca;jtgggctccggtccgaggatgaggctgattattactgtcagacctggg 
gcactggccggggggtatto;)gcggaggaaccaagctgacggtcctaggt 
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IEI-G8 

Variable heavy region (V H ) 

gaggtgcagctgttggagtctgg.gggaggcttggtacagcctggggggtccctgagactctcagtgcagcctctggattcac 
5 ctttagtagctattggatgagctg;igtccgccaggctccagggaaggggctggagtgggtctcaagtatcagtggtagtggtc 
gtaggacatactacgcagactcc;)tgcagggccggttcaccatctocagagacaattccaagaacacgctgtatctgcaaatg 
aacagcctgagagccgaggacactgccgtgtattactgtgcgagattggtctcctatggttcggggagtttcggttttgactact 
ggggccaaggtacactggtcactgtgagcagc 

io Variable light region (V L ) 

cagtctgtgctgactcagccaccci:cagcgtctgggacccccgggcagagggtcaccatctcttgttccggaagcagctccaat 
atcggaagtaattatgtatcctggiatcagcagctcccaggaacggcccccaaactcctcataatggtaactacaatcggccc 
tcaggggtccrtgaccgattctrtcgctccaagtctggcacctxagcctccctggccatcagtgggctccggtocgaggatgag 
gctgattattactgtgcagcatggqatgacagcctgagtggttgggtgttcggcggaggaaccaagctgacggtcctaggt 

15 

IEX-D8 

Variable heavy region (V H ) 

gaggtgcagctgttggagtctgggggaggcttggtacagcctggggggtccctgagactctcctgtgc 
20 agcctctggattcaccttcac taacgcctggatgagctgggtccgccaggttccagggaaggggctgg 
agtgggtctcaactcttggtggtagtggtggtggtagcacatactacgcagactccgtgaagggccggt 
tcaccatctccagagacaatLccaagaacacgctgtatctgcaaatgaacagcctgagagccgaggac 
actgccgtgtattactgtgcgaagttaggggggcgatcccgatatgggcggtggccccgccaatttgac 
tactggggccaaggtacactggtcaccgtgagcagc 

25 

Variable light region (V L ) 

cagtctgtgctgactcagccciccctcagcgtctgggacccccgggcagagggtcacxatctcctgctctg 
gaagcagctccaacattggaaataactatgtatcctggtatcagcagctcccaggaacggcccccaaa 
ctcctcatctatagtaataatfagcggccctcaggggtccctgaccgattctctggctccaagtctggcac 
30 ctcagcctccctggccatcacitgggctccggtccgaggatgaggctgattattactgtgcagcatgggat 
gacagcctgagtcattggctgttcggcggaggaaccaagctgacggtcctaggt 



KTT-D6 

35 

Variable heavy region (V H ) 

gaggtgcagctgttggagtctgggggaggcttggtacagcctggggggtccctgagactctcctgtgcagcctctggattcac 
cttcagtgactactacatgagctggiJtccgccaggctccagggaaggggctggagtgggtctcaagtatcagtggccgtggg 
ggtagttcctactacqcagactccg cgaggggccggttcaccatctccagagacaattccaagaacacgctgtatctgcaaat 
. 40 gaa<agcctgagagccgaggacai^gccgtgtattactgtgcgagactttcctacagccatagttacgagggggcctactact 
ttgactactggggccagggtacaciggtcaccgtgagcagc 

Variable light region ( V t ) 

Cagtctgtgctgactcagccciccctcagcgtctgggacccccgggcagagggtcaccatctcctgctct 
■ : 45 ggaagcagctccaacattgggaataattatgtatcctggtatcagcagctcccaggaacggcccccaa 
actcctcatctataggaataa':cagcggccctcaggggtccctgaccgattctctggctccaagtctggc 
accttagcaccctggccatccigtgggctccggtccgaggatgaggctgattattactgtgcaacctggg 
atgacagcctgaatggttggcitgttcggcggaggaaccaagctgacggtcctaggt 

; 50 

KTT-B8 
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Variable heavy region (V H ) 

gaggtgcagctgttggagtctgg.jggaggc^gtacagcctgggogotccctgagactctcctgtgcagcctctggattcac 
ctttagcagctatgccatgagctgggtccgccaggctccagggaaggggctggagtgggtctcatccattagtagtagtggtc 
gtttcatttactacgcagactcaatgaagggcxgcttcaccatctccagagacaattccaagaacacgctgtatctgcaaatga 
5 acagcctgagagccgaggacaci:gccgtgtattactgtacgaggctccggagagggagctacttctgggcttttgatacctgg 
ggccaaggtacactggtcaccgt yagcagc 

Variable light region (V L ) 

cagtctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcctgttctg 
10 gaagcagctccaacattggcggtgagtctgtatcctggtatcagcagctcccaggaacggcccccaaa 
ctcctcatctatagtaataati^gcggccctcaggggtccctgaccgattctctggctccaagtctggcac 
ctcagcctccctggccatca<:|tgggctccggtccgaggatgaggctgattattactgtgcagcatgggat 
gacagcctgaatggttgggigttcggcggaggaaccaagctgacggtcctaggt 
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Figure 5 
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This graph shows the result from 25 ng purified IgG detected with rabbit 
anti-Human IgG-HRP (DAKO P214) and luminescence at 700nm. The 
plate was coated with 0.5 ug LDL/well. 
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SEQ. ID. MO: 1 
IEIA8 

5 Variable heavy region <V B ) 

gaggtgcagctgttggacitctgggggaggcttggtacagcctggggggtccctgagactctc 
ctgtgcagcctctggattcaccttcaataacgcctggatgagctgggtccgccaggctccag 
ggaaggggctggagtggctctcatccattagtagtagtagtagttacatatactacgcagac 
tcagtgaagggccgattcaccatctccagagacaattccaagaacacgctgtatctgcaaat 
10 gaacagcctgagagccgaggacactgccgtgtattactgtgcgagagtcagtaggtactact 
acggaccatctttctactttgactcctggggccagggtacactggtcaccgtgagcagc 

SEQ. ID. NO: 2 
15 IKIA8 

Variable light region (Vj.) 

cagtctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctc 
ctgctctggaagcaggtccaacattgggaataattatgtatcctggtatcagcagctcccag 
20 gaacggcccccaaactcc-catctatggtaacaacaatcggccctcaggggtccctgaccga 
tuctctggctccaagtctijgcacctcagcctccctggccatcagtgggctccggtccgagga 
tgaggctgattattactg -gcagcatgggatgacagcctgaatggtcattgggtgttcggcg 

gaggaaccaagctgacgg -cctaggt 

25 

SEQ. ID. HO: 3 
IEI-E3 

30 variable heavy reg ion (V 8 ) 

gaggtgcagctgttggag-:ctgggggaggcttggtacagcctggggggtccctgagactctc 
ctgtgcggcctctggatt-accttcagtgactactacatgagctgggtccgccaggctcccg 
ggaaggggctggagtggg r.atcgggtgttagttggaatggcagtaggacgcactatgcagac 
tctgtgaagggccgattcaccatctceagagacaattccaagaacacgctgtafcctgcaaat: 
35 gaacagcctgagagccgaifgacactgccgtgtattactgtgcgagagcggctaggtactcct 
actactactacggtatggacgtctggggccaaggtacactggtcaccgtgagcagc 



SEQ. ID- NO: 4 

V 40 

IEI-E3 

Variable light region (V t ) 

cagtctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctc 
45 ctgttctggaagcagctccaacatcggaaataatgctgtaaactggtatcagcagctcccag 
gaacggcccccaaactcct catctatgggaatgatcggcggccctcaggggtccctgaccga 
- - ttctctggctccaagtctctgcacctcagcctccctggccatcagtgggctccggtccgagga 
tgaggctgattattactgt cagacctggggcactggccggggggtattcggcggaggaacca 

agctgacggtcctaggt 
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SEQ. ID. HO: S 
IEI-G8 

5 Variable heavy region (V H ) 

gaggtgcagctgttggacitctgggggaggcttggtacagcctggggggtccctgagactctc 
ctgtgcagcctctggatt cacctttagtagctattggatgagctgggtccgccaggctccag 
ggaaggggctggagtggc tctcaagtatcagtggtagtggtcgtaggacatactacgcagac 
tccgtgcagggccggttc accatctccagagacaattccaagaacacgctgtatctgcaaat 
10 gaacagcctgagagccggggacactgccgtgtattactgtgcgagattggtctcctatggtt 
cggggagtttcggttttcactactggggccaaggtacactggtcaccgtgagcagc 

SEQ. ID- NO: 6 
15 IEX-G8 

Variable light region <V L ) 

cagtctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctc 
ttgttctggaagcagctccaatatcggaagtaattatgtatcctggtatcagcagctcccag 
20 gaacggcccccaaactcc rcatctatggtaactacaaticggccctcaggggtccctgaccga 
ttctctggctccaagtctggcacctcagcctccctggccatcagtgggctccggtccgagga 
tgaggctgattattactg igcagcatgggatgacagcctgagtggttgggtgttcggcggag 
gaaccaagctgacggtcccaggt 

25 

SBQ. ID- NO: 7 

IEI-D6 

30 Variable heavy reg .on <V S ) 

gaggtgcagctgttggag :ctgggggaggcttggtacagcctggggggtccct:gagactctc 
ctgtgcagcctctggatt :;acct.tcagtaacgcctggatgagctgggtccgccaggttccag 
ggaaggggctggagtgggr;ctcaactcttggtggtagtggtggtggtagcacatactacgca 
gactccgtgaagggccggr.tcaccatctccagagacaattccaagaacacgctgtatctgca 
35 aatgaacagcctgagagccgaggacactgccgtgtattactgtgcgaagttaggggggcgat 
cccgatatgggcggtggccccgccaatttgactactggggccaaggtacactggtcaccgtg 
agcagc 

SBQ. ID. HO: 8 

40 

: IEI-D8 

» 

Variable light region <V L ) 

cagtctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatictc 
: 45 ctgctctggaagcagctccaacattggaaataactatgtatcctggtatcagcagctcccag 
gaacggcccccaaactcct catctatagtaataatcagcggccctcaggggtccctgaccga 
ttctctggctccaagtctcigcacctcagcctccctggccatcagtgggctccggtccgagga 
tgaggctgattattactgtgcagcatgggatgacagcctgagtcattggctgttcggcggag 
r - t gaaccaagctgacggtcctaggt 
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8SQ. ZD. NO: d 
KTT-D6 

5 

Variable heavy recjion (V B ) 

gaggtgcagctgttggactetgggggaggcttggtacagcctggggggtccctgagactctc 
ctgtgcagcctctggattcaccttcagtgactactacatgagctggatccgccaggctccag 
ggaaggggctggagtggcitctcaagtatcagtggccgtgggggtagttcctactacgcagac 
10 tccgtgaggggccggttcaccatctccagagacaattccaagaacacgctgtatctgcaaat 
gaacagcctgagagccgeggacactgccgtgtattactgtgcgagactttcctacagctatg 
gttacgagggggcctactactttgactactggggccagggtacactggtcaccgtgagcagc 



15 SEQ. ID. NO: 10 
KTT-D6 

Variable light region (V t ) 

20 cagtctgtgctgactcagocaccctcagcgtctgggacccccgggcagagggtcaccatctc 
ctgctctggaagcagctccaacattgggaataattatgtatcctggtatcagcagctcccag 
gaacggcccccaaactcc zcatctataggaataatcagcggccctcaggggtccctgaccga 
ttctctggctccaagtct^gcaccttagcctccctggccatcagtgggctccggtccgagga 
tgaggctgattattactg-gcaacctgggatgacagcctgaatggttgggtgttcggcggag 

25 gaaccaagctgacgg tec caggt 



SEQ. ID. NO: 11 



30 KTT-B8 

Variable heavy region (V B ) 

gaggtgcagctgttggagt.ctgggggaggcttggtacagcctggggggtccctgagactctc 
ctgtgcagcctctggattctacctttagcagctatgccatgagctgggtccgccaggctccag 
35 ggaaggggctggagtgggl ctcatccattagtagtagtggtcgtttcatttactacgcagac 
tcaatgaagggccgcttci ccatctccagagacaattccaagaacacgctgtatctgcaaat 
gaacagcctgagagccgacgacactgccgtgtattactgtacgaggctccggagagggagct 
acttctgggcttttgatatctggggccaaggtacactggtcaccgtgagcagc 

» « » 
' 40 

* SEC ID. NO: 12 

KTT-B8 

45 Variable light region (V t ) 

V ~ cagt ctgtgctgact cagccaccctcagcgtctgggacccccgggcagagggtcaceat etc 

:' ctgttctggaagcagctccaacattggcggtgagtctgtatcctggtatcagcagctcccag 
: ..." gaacggcccccaaactcetcatctatagtaataatcagcggccctcaggggtccctgaccga 
: ttctctggctccaagtctggcacctcagcctccctggccatcagtgggctccggtccgagga 
50 tgaggctgattattactgt gcagcatgggatgacagcctgaatggttgggtgttcggcggag 
I..' gaaccaagctgacggtcctaggt 
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SEQ. IO. NO: 13 

SVH: s'-ggtgtgc*7tct::gaggtgcagctgttggag 
S SEQ. ID. NO: 14 

3 VH : S'-GACGT4CGACT<::ACCTGAGCTCACGGTGACCAG 
SEQ. ID. NO: 15 

10 

5VL: S'-GGTGTGCATTCC'IIAGTCTGTGCTGACTCAG 

SEQ. ID. NO: 16 

15 3VL: 5'- GACGTACGTTCTiiiCTCACCTAGGACCGTCAGCTT 

SEQ. ID. NO: 17 

5'-ATGGGTGACAATGACA7 C 

20 

SEQ. ID. NO: 18 

5 '- AAGCTTGCTAGCGTACG 



